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^ ^12: ^l^^>7l ^tt ^^S., ^ til-i^l ^^>^ ^el^7l:& >^Voll 

^^1, ^7] ^^^o] ^A^^ ^7] ^S^3.7l:^o11 ;5l]2:£^H« ol^^^a^V^i -fi^^^^ RpS^- 

Rpl- #£i::iol-S:^'a<^^^ ^^^^^ ^^1. ^7] ^^^^ ^^7] TflojE 

^91^ «^j:^^cHl ^^^^>^ ^/^l. ^7] :^^o]A^7y ^7] ^^1^71:^ ^ofl ^ 

^f^^ni-^ ^^^^m ^7] ^^^<^e^-^ ^^^^ iL#Al7l^ 

^^^*>^ ^711. ^ ^V7l ^1-71 ^i^^JJj- :^7]^o_s. <^^S]^ ^^.l- ^ 
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£lHell^lEf<y^ 7fl>Jd^ltl ^S.^l4i;^>Sl «o^^ {METHOD FOR IMPROVED REFRESH TIME OF 

SEMICONDUCTOR DEVICE} 
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<i2> ^ ^1^^ wV:£^l 4i^>^ «J-^<H1 ^tl: ^-^S. e^^eflA] ^7>a1^ 

<i3> DRAM :i^>2l ^i«^^o]lAi -^z\^7]^^ ^^^(Cell junction)^^- 7l]sl]A]E^oj >i£s1;^li^ 
:^(storage node), lE^ ^^^7]^^ ^^^4 wlHe^-^CBit 1 ine)# <^^^}7] ^Sfl >«>>-§-*>^ 
^^■i-eizi(contact plug), ^ ^€-^#slli(cel 1 contact plug)^ cfl^^ l-e^^e)^ 

l>1020/cm3 ol>^o^ :^x^o^ S^tbt:}. , ^^^^ ^fl^^i^, ^i^^^ 

ifl S^B^I 3E^ ^-l^ch* ^*l=|-. nfl^ofl €€-^l-SlZL7]- ^ci>:aoll ^-e)- ^ 

<i6> o]9\. ^^11- sil;t§]-7l ^*fl £<a^ 7l#oi ^ #e1zi oi^^og(Ceii plug 

implantation) "E-^^o]^. ^ ^a^zi oj^^oj ^ojl ^^^oj] ^7}S. 
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<17> £ la ifl^l £ ic^ f^Hfl ol^^og^ ol-g.^ 3^/.] 

<18> s. la<^l S-A]^ ^o], ^is]^ ^e]^7l^(ll)oil ^H€^lrfiEl7> ^A^^ 

€(lla)^ ^^^tb ^, STI (Shallow Trench Isolation)^^ <^l-8-^>^ €-^^>5|-^(12)* ^ 
^^^1:^1-. i4^<^l. ^2^^71:^(11) 7flolH^«^^(13). ;*lll7fl«5lH£^^(14) , ^]27\]o]E.S.:^ 

^(15) ^ ^l-ia^5|-Bi-(mask oxide, 16)5^ ^a^^ ^1<^lHe1-<a^ ^^^tb^]-. 

B^-o] A>olo^ ^5^^71:^(11) iflofl ^^^(17)^ ^^^^Cf. . ^^^(17)^ ^ "a-^^ Hl-Sq- 

^^1, ¥'a^^» ^:^l^>7l z^^S. iE^B^ ol^^ojinl-o.^ ^A^Sj^dl, <^mcfl 

LDD(Lightly Doped Drain) <^^ole)-j7 ^^^tzf. tl"^, ^^:tlS^^<^l ^^^S]^ nMOSFET^ i^i 

3E^B^ <5l^^*a4 ol^^Sl-^^ ^^^^ LDD ^S^l dii^;/:^efl<d 

» ^11^^>J1 SZji, pMOSFET^ :ii^/=efl<?l ^^o^l ^^ol^^c^^ s^-c^ SCE# ^;=^1^>^ 

<20> £ lb6\] ^A]^ H>fil- ^Ol, 7l]olHe1-<aSl <a:^^o]l :i5llolAi(18)l- ^ t]:^ , Tfl o] HSl- 

^■i: S^tl: ^Bl^7l^(ll) Aj-ofl f^:?>^<=^Bl-(i9)^ , S^l^l^l ^^1- 

elzL^i" (Landing Plug Contact) T^V^a.* ^^^^l^s^s. f^^^^^i-dg)^ <^=l^^f<=^ -i^^^ 
e^ZLl- ^^^^1-7] ^tb ^H. TflolHeb^ ^}o]9] ^^^(17) S.^o] i^^^ 



23-6 



1020030043081 <^^1-: 2003/10/30 

'i^^Cl?)^ RpCProjection of range)Sf ^a>^ Rpi- ^v- #e^ziol^^oj ^ (20)^ 

^^<=H1 ^^^^^ H^^l:^iE-1o^ ^^^^ ^<^]7] ^tt ^c>lT:f. 
<22> ^^tb i^>^ ^^1. ^l^^'a^ ^^i^}7] o] 

^l«j(etchback) Sj-*i-^7l 7^1^^o]-(Chemical Mechanical Polishing; CMP)» -f-*fl -t^^ 

(17)<H1 ^^S]^ €€-^#&|li(21)l- ^^^t]:i=f. 

<24> ^o1]A^ ^3^^ W>Sq. ^O], 7l^o1lA-l^ ^^^^^-^^J-^ ^BSH^l^Bl^ 5L^^^ 

(saturation current)* 4^ ^l-eln ^^I^Vji ^tj-. 

<25> ZL&iu|, ^Efl7l#^ ^H^^^l^Bjo] dl^^j-S^ Al^]^^ ^ig ^ 

^ Bl^efl^lEfoi (refresh time) ^7H^ tb^l^]- 9X^. cfA] ^s^j-ig, ^sfl 7]#^ l-tino]^ 
^^*=g^(20)c>l ^^^(17)4 9X7] ufl^oil ;g^:^:£7> #:^«:] ^7Hl-o.^ Sojofl rc). 

€- -^S^wpV 7>sl-^7ll ^^t]-7\] ^^]7} $X^. o]s.^ p% €(lla)4 ^^^(17)^21 ^ 

^f^^ ^^1- ^Efls:>o^ ^^17> ^7H>^ -^^^^171711 s^ol elHeflA] E^-oj (Refresh 

time)ol Sl^^ ^^]7} $X^. 
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^7] ^^^^>7l ^tb ^ ^^^^ ^£^1 :5i;^>^ "J-'^^ ^2:1^71^ ^^d\] Tflo] 

^^*>^ ^7] 7flolH2l-'?l* i^^>^ -^1-71 ^S]^7l^ ^^^^ ^^^*>^ ^^1, 

71 ^^Sl-o] ^A^^ ^sl3.7l:g-ol] ;Hl2iE^B» ol^^<y§>o^ ^7] ^^^S^ RpSf ^o^^ 

Rp» ^^^^>^ ^^1. ^7] ^^^^ ^71 7]]o]^^9l^ 

^^^*>^ ^^1, ^7] #^V^«tl^^ ^7l ^^^^1- 

^yo.^ ^7l 1-^^ oj^^oj^ ^(3lp)^ <^l-§-*1-Jl, 80keV~150keV^ '^I^^^'^IH 

I>10l2ions/cm2~ 3>10l3ions/cm 2^ S.^S. <^1^<H^1^ ^^^S. , ^7] ^-^^ 

'^l^^^^, <?](3ip)* ol-g-^]-j7, 80keV~150keV^ '^^^fl'^lH ^l^^^<^m^l^ ^^^l^^f 
^^]^] I>10l2ions/cm2~ 3>10l3ions/cin2fil '^^ifl'^lAi uj-^f-o] ol=.ol;;^]^ ^^1.^ 

S. ^JL, ^7] ol^^ojoim;^!!- ^-a-^l^l^ 1-^^ ol^^og o.^ 80keV~150keV^ ^^vfl 
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£ 2a<=>)l t3>^ ^o], ^B.^^]^^B\7} ^A^m ^ el €-7] ^(31)^1 o]^ 

^•i^^H -1(318)^ ^^JW. <=>M. p^ €(31a)* ^^j*>7l oj^^ogo^ 
(Boron)* 5>10l2ions/cm2~ 3>10l3ions/cm22] 180keV~300keV^ <5l^^*a<^l^i^lS 

cf^'Hl. STI^* ^ = ^2l-^(32)# ^A^tV ^, ^e]^7l^(31) ^Hl 7llo]H^ 

^^(33), ^ll7llolH3E^^(34), ^]27\]o]^:^^^(S5) ^ i:'>^3^^^(36)^ 
7fl<^lHel-<y^ ^^^tbcf. <^7lAi, 7flo]B^'^^(33)^ ^^^<?1 ^e|#'a:^mSi02) /^1^<^1j1. 
;^ll7llolB£€5i-(34)^ €s^^s]^^olD^ , ^12711 c-lBS^ ^(35)^ ^ji^^HW) 

-^5^^71^(31) vflofl ^^^(37)^ ^i^^(37)^ ^ '^^^ :^ol, o] 

(Phosphorous; P)s\- ^"I^IES ^^^><^ ^^^t!:^. o]^ ^<^1 ^j-^iES. £^ 
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^^5lS<^^o11fe LDD 4i>i/^efl<?l^ ^^^t}7] 

<33> ^^^(37)^ <?1(P) al4i(As)l- I>10l3ions/cm2~ 5>10l3ions/cm2s1 S^fif 

70keV~80keVS] <^l^^<a '^IM^'^lS ^'?J*l-<^ ^^^t!:^-. ^^Jl, o]^^o^^ 0°~20°^ ^ 

H^Ctilt angle)^ ^'S^i ^ ^^cfl. €^2^-0] 5°ol^l-<a ^-?-<Hl^ ^-Hoj^Jll- 2s\ 

42] S-Bflol>a(rotation)Al7q ol^^<y^Vc|-. 
<34> £ 2boll £^1^ w>c4 :y-o], 71101^5^.01^ ^^^V ^^ofl ^^^Hbuffer layer, 38)^ # 

^i-^^cf. olrtfl, ^^si-(38)^ 200A~500A^ ^^S. ^^^^ ^Sj-B]-^ ^l-g-tlri^. 
<35> ^^Bl-(38)ol ^A^^ ^no\]^^ 1-^^ ol^^<y (blanket implant)-!- ^^^H 

^011 ol^^og^ ^Al^l-^ ^^ItVnl-. 
<36> ci^7lA-l, l-e1zLol^^o^<:g^(39)Sl Rp(Projection of range)7> ^^^(37)^ Rp^ -^a> 

*flo> s>H-S ol^^"y<^m;^]7> 3.^-. ^. ^#^H38)^ ^^7} ^7llsr>^^ ^^^(38)<^l^i ^ 
£^H* :a-#«fl^7l ^«fl ^^^(38)«^1 ^01 ^^^>ia ^4 ol^^ogdluij^ll- ^ 

7M7^^<5m .S.^^]^ Rp» ^^^^ ^ ojcf. 
<37> 01^ ol^^<yAl €^^(37)<^1 S.^^ S^Hsq- -S-^t!: £ 

^H* ol-g-*>^. <?l(31p)# ol^^].ji ol^^ojo,m;^lS!l- :£^(dose)^ ^^-^ 80keV~150keV, 

I>i0i2ions/cm2~ 3>10l3ions/cni2ol cf. ol^^«iloim;^l^ ^^^(38)^ ^^"^ ^ 

o>^lJl ^^^H38)^ ^^17> :^;7l^^^li^ ^;^l7li ^cf. oV^sl , ol^^og^i^ 9l(P)2] 

^#^(38)^ -i-^l-^l-^Al rii^Sl^ J7Bl5:>o^ ZL <y:^ ^^tbi^. 
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^ oj^^oi^v ^ o;^cf. c^l^cfl, 80keV~150keV^ ^^^ofl^i ^l^^^y 'HlH^lS-^Bl 

^^V n H7l* ^7}^:\^]^^<] cf^sl oi^^«y ^>^fil , 80keV^ <^l^^*a<Hl 
ui^l^ 1^}- o]^^<y3rl-j7, lOOkeVS 2^> ol^^<y^l-u^, 120keVS. 3^1- 

-^S ^S3I|-^# tLs:= (Broad) *>7ll 'Srl-tH^ ^ 9X^. ^, Rp» i?]:^ 

A] 7] 7] ^si] ^^^H38)<^1 ^o] ol^^<ys:>^ 40keV~70keV ^^^1 ol^^o^o^] 

M^lS ^1^^S3^<H1 itl-el- S^H^ ^£^«fl7> ofl^ 7>3x)- a Tg^i (sharp) #7il(narrow) ^^i^ 
^ ^^<^1 9X9X^^. ^ ^#m38)* -a-^'HlA^ 80keV~150keV^^^ ^ 

^ oj^^ojoim^]^ ol^^og^].^^^ £^H^ ^S.^H)]1. ^^(Round)*>^Ai ^TlKBroad) 
^^^^ ^ 9X^. ^"^g^ £ 3* ^^^1-71^ tlrtq-. 

cf-g-o.^., #^^<a^(40) ^^^e^^^Hj T^>ia.(£Al A^^)* ^A^t!: ^, 

e-IZL^^ n>iH§ <^^n>>,HS. ^^^^^(40)^ <J=]^*><^ ^^-^(37)31 S.^^ i^^^l^]^ 
^^*(40a)^ <^l«fl. 7llolE^2)]olA-l(38a)^ #^^<a^(40) ^^^] ^z^nW^o] ^ 
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^5L^>5}-^K36)^ K^o] ^^]^xx^7^}:^] s^^^7]^]^<=^v\(cwmc^ ^^^(37)<^1 ^^5]^ € 
^^l.elzi(41)l- ^^j^Vcf. 

(ions/cmS)* M-El-vflcl-. t!"^ , ;£ 3<=>\]^^ , ^S^afl* M-^ftfl^ tH^. Pl^ 3ipi- 55keV^ o]^ 
^SJ<Hm^l^ 5>10l2ions/cm2s1 ^S^t!" P2^ 400A^ ^S^-^^ ^^^^ 

^>Bflo1]A^ 3lp^ lOOkeV^ ^^l^^^oim^ls]- 9>10l2ions/cm2sl ^oj^ ^-f ^jcf. 

5. 3<^1 £^1^ ti]-^ ^o], T^ti. pio^ Rp7> 71W.P1011 w]^ <5l^^<?j^m^l5q- :£^7l- f^7> 
^-aP2^ Rpsq- ^^t!: ^, ^ 750A ?i<^Hl>| *^^>7ll ^^§5]^ 9X^^, ^ 

^Efl^ <^l^i:fl, ^Sj-B^-O] ojol al-S. ^^3.7]:^o]] o]^^o^6\]^x\s. 91^ 

^£ ^^s]^ Rp» ^ ^«.P1^^ cf = 7ll ^ti- P2^ ^Sl-^ol 400 A ^^i^ 

^ $I<H T^^Pl^l- ^'U^ Rpl- «a7l ^w.Plo11 >^i-cfl2^ o.^ ol^^<yoflui;^l ^ 

^ Rp^4 Al^o^ Rp^ -^-a ^1-711 ^^<^1^ ARp7> ^71-^V 

^ <a:S^7i SX^. <^7]^], ARp^ Rp^ 60% sfl^^V^ ^-^^^i, ^S^aH^ 7>sl- 
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<46> o]^^o^o\]^:^]s. ^sj^ 5HH.P1S] Rpsq- -g-^t!: Rp» ^Sfl >a-tfl^-^S. 

^-8- ^^tt ^^P2^ ARp7> ^7l-^o11 nfe}- ^^^V^g^i ^Efll- ^tl^ 

. ols>i*| ^^^^^ ^4i^>^ ^o] o^;Hl£l^c-ll, o]^ 

^^^^^^ ^Sl-Aj^J^ ^T^-l^Vcf. 

^flol3lHEfl«a ^tH(Wafer Frame number)* M-B|-vflji, Bl = 211^1 B^-^(tREF. ms)# M- 

EfuflT=f. =L^^, i^-^J: 'O'^q- ■□'^ z^-z^- (Pause-refresh time. P-tREF) 

jzf Y-i^>^l 2^HeflAlEf<y(Y-march refresh time, YMC-tREF)4 M-B^-^cf. ^7]^-], SL^^E.^]^] 

<48> ol-^e^, -Rl-o. ol^^cycljui;;,]^!!- £^1- a.^ #7H^ ;go.o^ ^32)-olJl, 'R2'^ -Ri' 

^efl7l#fi] ^il-(R4, R5)^ 5L^elHeflAlE}<aj2|. y-n}^] B]^BflAlB}-<a o] 90ms~150ms^d£S. nfl 
^ ^^^-i- l-e^ziol^^oj^ ^Altb ^ ^^^S] ^iKRl, R2, R3)^ 

iE^sliEllAlE^-ojjzl- Y-P>^1 elH5]lA]E}-<yol l30ms~300ms^iES. n)]^ :^7fl ^^JslJL 9X^. 
<50> i 4oi]Al ^ tifaf ^o], ^ ^vt^o^ ^:2l-(Rl, R2, R3)-i-^ f^sfl7l#^ ^2]-(R4, R5) 
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£ ol^olxl7l ufl^oll pMOSFETSl SCECShort Channel Effect) ^^IJL^zf* ^7]-^ o.^ ^ 

<52> c^l^cfl, ^3}-^ s-s^noj^^ojo] p>ia.^ol :^^s\7] n^d\] ^^cg^o^ 

nMOSFET ^ pMOSFET ^1<^<^1£ <5l^c>l^lji, m.^ pMOSFET ^l^-^r 

^/^^Efl^'^g^^S c^l^^ ;=^l^ofl ^V^E-liE^ (counter doping)^^^ ^V-g-^m S. 

^(pocket) o]^^^ t!rT=f. ^, p^ 4i:±i/:^ell^<g ^sl- ^Vtfl S^:^^ o]^^ 

SCE Jl54«- ^^1*1-^ ^^Icf. 

^ TjlolH^sHojA^^ ^^^^VJI, P^ 4i^/^efl<y<^^* ^^m-E-S. p^ ^i/JB5ll<?l 

^ ^^Cf. tCl-B^-Ai, ^ ^^^^ S^^^l^^'^'^g^^ ^^^*>7l Ol^^og^;;g 
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11 

-^o^-^l ^f^^l-o] ^A^^ ^7] ^^^7]^c^] Pifl2S.^B^ <^l^^<y^H -^7] ^^^S^ Rp 

^7] ^^^^ ^^^H 7floiHHi-<y5i ^^^^d^ ^^^*>^ ^^1; 

^1-71 >i3EllolAi7> >^V7] ^sl^7l:a: ^Hl ^^^^^^ 

[^^^J- 21 
l^i^-^^ 31 
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1-^^ ^1^^^^ ^(3lp)* ol-§-^>Ji. 80keV~150keVSl ol^^«aoflui;^ls>}- i>ioi2 

ions/cm2~ 3>10l3ions/cm22l ^^S. o]^<^^]^ ^^^S. 



^^^1 1:^^ -yCSlp)^ <^1^*>J1. 80keV~150keVS] <^l^^^^m 

^-a-^'l^^ ^^]^] I>40l2ions/cm2~ 3>40l3ions/cm ^s] ig^ifl<^]A| s.^^- o]^o] 
^^^^ ^^^] 

5] 

^1-71 80keV~150keV2] >^^vfloilA-1 o]^^<y oiju-jxlS-^E-l <il^^*a<Hm^lS ^ 
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^7] ^sl-B]-^ 200 A -500 A S^ -^^^1^ ^^^^V^ ^£.^1 
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IS. 2d] 

41 
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